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(54) (57) CnOCOB PA3Z1EJ1EHHJ1 TA30- 
BblX CMECEPI, BKJiiOMaiOLUHH co3iiaHMe no- 

TOKa ra30BOH CMCCH BblCOKOrO A3 BJ16HHH C 

taHofi dopoHbi nojiynpoHHuaeMOH MeM6paHbi, 
o6oramaioiuerocfl Tpy/iHonpoHHKaiomH mh kom- 

MOHCHT3MH, npOTHBOTOMHOPO nOTOKa Pa30BOH 

cwecH HH3Koro aaB/teHMH c npyrofi CTOpOHbl 



ncxnynpoHiiuaeMOH Mew6paHbi, o6oramaK>mei n- 

Cfl JierKOIipOHMKatOLUHMH KOM IIOH€?HTa MM, MO- 

aaqy hcxcuhoh ra30BOH cMecn b npo\ie>K\ to'!- 

HVK) TOM KY IIOTOKa BblCOKOrO .laB/ieHHH. KO\1- 

npeMHpoBaHHC Bbixoaflmero noTOKa nmKoio 
aaBJieHMH, pa3iie^eHMe ckom npCM h porca h mo ro 
noTOKa Ha RBe wacTH, nojaMy o^ihoh warm na 
bxoa noTOKa BWCOKoro aaBJieHH«, BbiBoa bto- 
poH ero MacTH b BHAe npoayKTa, oGpraiuen- 
Horo JierKonpoHHKaiomH mm Kovnioni'inaMH. m 
buboj noTOKa BbicoKoro aaBwii'HHH r unae tipo 
AyKTa, o6orameHHoro Tpy/inoiipoHHKaiOLUHMii 
KOMnoHeHTaMH OTAunaiomuuot tcm, mto, c ue- 
jibio cHHweHHH KaniiTa;ibHbi\ h '^HepreTHHCc 
khx 3aTpaT npH 3a/ianHbix cTeneHH pa3ae/re- 

HHfl H npOH3BOilHT6Jl bHOCTM IIO 060H M npo/IYK- 

TaM, pa3Ae^eHHe CKOMnpevupoBaHHoro iiotokh 
ocyuiecTB^HtOT Ha Aono;mHTe.nbHOH nojiynpo- 
HHuaeMOH Me\i6paHe c otboaom npoHHKajome- 
ro Mepe3 Hee noTOKa b bhac npoavKTa, o6ora- 

UieHHOfO .ICTKOnpOHHKaiOUlHMM KOMnOHeHTaMH. 
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H3o6peTeHwe othochtch k o6jiacTH pa3Ae- 
/ichhh ra30Bbix CMecefi h mokct 6biTb HcnoAb- 
3(»Bano b TexHO^iorHMecKHX npoueccax c hc- 
no.ib30BaHHeM no^ynpoHHuaeMbix MeM6paH. 

B coBpeMeHHofi npoMbiui^eHHocTH aah no- 
.ivmohhh BemecTB, o6orameHHbix onpeaeAeH- 
HbiviH kom noHCHTaMH ra30BHx CMecefi, ripn- 

MtHH K)T cnOCOfifal, OCHOBaHHbie Ha P33J1HMHOH 

cnocooHocTH KOMnoHeHTOB npoHHKaTb Mepe3 
.\1e.\16paHHbie neperopoAKH. IlpH stom npouecc 
pa3;ie.ieHHH ocymecTBAHiOT t3khm o6pa30M, 
mto pa3jxe;iHeMyio CMecb nponycnaiOT no OAHy 
dopoHv MeM6paHHofl neperopoAKH b o6;iacTb 
BbicoKoro AaBJieHHfl, a Ha MeM6paHe C03AaeT- 

Cfl rpdAHeHT KOHUeHTpaUHH MOKiiy 06jiaCTH- 

mh BbicoKoro h HH3Koro AaBAeHHH. JXj\h noAy- 
MeHHH 6oAbuiero 3<fK{)eKTa HcnoAb3yK)T cnoco- 
6bi. ocHOBaHHbie jih6o Ha nocTpoeHHH KacKaA- 
Hbix cxeM npouecca pa3AeAeHHH, jih6o Ha noc- 
zieAOBaTejibHOM pa3AeAeHHH CMecH c Hcnojib- 

30BaHHeM Me\l6paH C pa3AHMHbIMH ce^eKTHB- 
HbiMH CBOHCTB3MH [1]. 

OnHano 3th cnoco6w HBJiHKDTCfl Aoporo- 
CTOHLUHMH, TaK KaK AAH cBoefi peaAH3auHH 
Tpe6yK)T 6oJibiuoro MHCAa KOMnpeccopoB, cao>k- 
Horo TexHOJiorHMecKoro o6opyAOBaHHH h bu- 
cokhx ra6apHTOB — b nepBOM cAyMae, h cbh- 
3aHbi c TpyziHocTflMH b noAGope MCM6paH c 

Tpe6yeMbIMH CeAeKTHBHblMH CBOHCTBaMH — BO 

BTOpOM. 

H3BecTeH cnoco6 pa3AeAeHH« ra30Bbix cMe- 
cen c noMouibK) noAynpoHHuaeMbix MeivtSpaH, 
BKwlKDMa KDLUHH C03AaHHe noTOKa ra30B0jj CMe- 
CH BblCOKOPO AaBJieHHH C OAHOH CTOpOHbl MeM- 

6paHw, KOTopbifi oGoramaeTca TpyAHonpOHH- 
K3K)mn mh Mepe3 MeM6paHy, KOMnoHeHTaMH, h 
npoTHBOTOMHoro noTOKa ra30Boii cmcch HH3- 
Koro AaB.neHHfl c Apyrofi cTopoHw MeM6paHbi, 
o6oraiuaioiuerocH JierKonpoHHKaiomHMH kom- 
iioneHTa m h. HcxoAHyio ra30Byio ciwecb noAa- 
kdt b npoMewyroMHyio TOMKy noTOKa BbicoKoro 

JXQ BACHHH . BblXOUHlUHH nOTOK HH3KOrO AaBAe- 
HHfl KOMnpeMHpyiOT, acaht Ha ABe M3CTH, OAHy 
H3 KOTopbix noAam Ha bxoa noTOKa BblCOKOrO 
aaB.ieHHH, a BTopyio MacTb HcnoAb3yioT b ks- 
necTBe npoziyKTa, o6orameHHoro AerKonpo- 

HMKaiOLUHMH KOMFlOHCHTaMH, a B K3MeCTBe npO- 

AVKTa. o6orameHHoro TpyAHonpoHHKaiomHMH 

KOM flOHeHTaMH, HCnOJlb3yiOT BXOAHIUHH nOTOK 

BbicoKoro AaB^eHHH. TaKofi cnoco6 pa3AeAeHHH 

M3CTO Ha3bJBaK)T pa3AeAe.HHeM B npOTHBOTOM- 

hoh MeM6paHHofl KOJioHHe HenpepbiBHoro Aefi- 

CTBHH [2]. 

OjiHaKo c poctom deneHH pa3Ae;ieHHH hc- 
xoahoh CMecH no AerKonpoHHK3K>meMy Mepe3 
MeM6paHy KOMnoHeHTy 3H3MHTeAbHO B03pac- 

TaiOT KaK A A H H a KOAOHHU ( COOT BCTCTBe H HO 

Heo6xojiHMafl ruiouxajxb MeM6paHbi h KanH- 
Ta;ibHbie 3aipaTbi), Tan h bcahmhhs KOMnpe- 
MHpyeMoro noTOKa (3HepreTHwecKHe 3aTpaTbi) 
IXejib H3o6peieHHfl — chh^kchhc KanHTa^b- 
hwx h 3HepreTHMecKHx 3aipaT npH 3aaaHHux 



rreneHH pa3Ae^eHHH h np0H3B0,flHTeJibH0CTH no 
o6ohm npoiiyKTaM. 

FIocTaBJieHHaw uejib aocTHraeTCH tcm, mto 
coMacHo cnoco6y pa3Ae.neHHH ra30Bbix cMe- 
5 cefi, BKJiiOMaiomeMy co3iiaHHe noTOKa ra30- 

BOH CMeCH BblCOKOrO AaBJieHHH C OJ1HOH CTOpO- 
Hbl no^ynpoHHuaeMOH MeM6paHbj, o6oramaio- 
meroca TpyAHonpoHHKaiomHMH KOMnoHeHTa- 

MH, npOTHBOTOMHOPO nOTOKa ra30BOH CMeCH 

HH3Koro AaB^eHHH c Apyroft CTopoHw no^iy- 
10 npoHHuaeMOH MeM6paHbi, o6oratua»oiuerocH 
JierKonpoHHKaiomHMH KOMnoHCHTaMH, no- 
iiawy hcxoahoh ra30B0H cmcch b npoMOKyTOM- 

HytO TOMKy llOTOKa BblCOKOPO AaBJieHHH, KOM- 
npCM HpOB3HH6 BblXOilHUierO nOTOKa HH3KOPO 

15 iiaBJieHH« t pa3AeJieHHe cKOMnpeMHpoBaHHoro 
noTOKa Ha ABe MacTH, no^a^y oahoh MacTH Ha 

BXOH nOTOKa BblCOKOrO Aa BJieHHH, BblBOA BTO- 

pofi ero MacTH b snjie npoAyKTa, o6orameHHoro 
jierKonpoHHKaiomHMH KOMnoHeHTaMH, h Bbi- 
boa noi ^Ka BbicoKoro AaBJieHHH b BHAe npo- 

20 AyKTa, o6orameHHoro TpyAHonpoHHKaiomHMH 
K0Mn0H6HT3MH, pa3AeAeHHe CKOMnpeMHpoBaH- 
hoto noTOKa ocyiuecTBjiHK)T Ha AonojiHHTC/ib- 
hoh no^ynpoHHuaeMOH MeM6paHe c otboaom 
npoHHKaiotuero Mepe3 Hee noTOKa b bhac npo- 

25 AyKTa, o6oraiueHHoro ^erKonpoHHKaiomHMH 

KOMnOHeHTaMH. 

FIpH 3T0M npOHCXOAHT AOnOJIHHTeJlbHOe 

pa3AejieHHe CMecH, KOTopoe no3Bo^neT noBbi- 
CHTb KOHueHTpauHio b OT6ope ^erKonpoHHKaio- 
30 Laero KoivtnoHeHTa, npH H6H3mchhoh bcjihmhhc 
noTOKa ero OT6opa. flpn 3aAaHHbix bc^hmh- 
Hax cTeneHH pa3Ae^eHHH CMecH h npoH3BOAH- 
Te^bHocTH no o6ohm npoAyKTaM AonojiHHTe-ib- 

HOe pa3AeJieHHe AaeT B03MO>KHOCTb COKpaTHTb 

n^omaAb MeM6paHbi b ko^iohhc h Be^HMHHy 
35 nepepa6aTbiBaeMoro noTOKa BemecTBa. YMeHb- 
LueHHe n^oiuaAH MeM6paHbi kojiohhu 3H3mh- 
TeAbHo npeBbiiuaeT n^omaAb Aono-iHHTeJibHOH 
MeM6paHbi. 

jlocTHraeMbift 3(|)(t)eKT cBH3aH b nepByio 
40 onepeAb c Teiw, mto Mepe3 AonoJiHHTejibHyio MeM- 
6paHy npoxoAHT ^Hiub isia^aH MacTb CKOMnpe- 
MHpoBaHHoro noTOKa h, cootbctctbchho^ pa3- 
Ae^HTejibHan cnoco6HocTb ee eAHHHuw nAO- 

maAH 6jIH3Ka K MaKCHMaAbHO B03MO>KHOH h 

Ha mhoto npeBwiuaeT cooTBeTCTByjomyio bcah- 
45 MMHy aah MeM6paHbi, paSoTajomefi b koaohhc 
YMeHbiueHHe Be a h m h h h KOMnpeMHpyevioro no- 
TOKa (vMeHbtueHHe moluhocth KOMnpeccopa) 

CBH33HO C yMeHblljeHHeM UHpKyAHUHOHHOFO 

noTOKa, o6ycAOBAeHHoro yMeHbiueHHeM Tpe- 
50 6yeMOH CTeneHH o6orameHHH AerKonpoHHKaio- 
mero kom noHeHTa b koaohhc 

FlpeAAaraeMbiH cnoco6 HcnoAb3yiOT npH 
noAyMeHHH ra3a C0 2 KOHueHTpauHH 94,6% 
H3 CMecH ra30B C0 2 — N t . KoHueHTpaunn C0 2 
b noTOKe nHTaHHH cocTaBAaeT 52,6%. Pa3- 
55 AeAeHHe ra30B npoH3BOAHTCfl Ha MeM6paHHoA 
KOAOHHe aahhoh 5 m. MeNi6paHa BbinoAHeHa b 

BHAe nOAUX BOAOKOH H3 CHAHKOHOBOH pe3HHbJ. 

BbicoKoe AaBAeHHe cocTaBJi«eT 220 nlla, a 
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MJMKoe AaBJieHHe 98 kfla. BenHMHHa unpKy^H- 
iinoHHoro noTOKa H3MeHneTCH ot 85 jxo 
7 \K».ib/c. FIotok OT6opa t o6orameHHoro .ier- 

KO(I pOHMKaiOLUHMH KOMFlOHeHTaMH, COCT3BJ1H6T 

2.'M MO^b/c, a OT(5opa, o6orameHHoro TpyAHo- 

flfXJHHKaKDlUHMH KOM nOHeHT3MH, — 2,39 MOJIb/c. 5 
IaYIH BblXOAHLUHH nOTOK HH3KOPO AaBJieHHfl 

iio.iBeprHyTb ziono^HHTejibHOMy pa3AejieHHio 
Mci Mew6paHe H3 Toro >Ke MaTepHajia, npHMCM 
o ) \ pa HHTb pa6oMHe napaMeipw npouecca, koh- 
uoHTpauHK) C0 2 b OT6ope h npoH3BO^HTenb- 10 

HOCTb yCT3HOBKH, TO 3a CMCT CHHWeHHH Tpe- 

6yeMOH KOHueHTpauHH C0 2 Ha Bbixoae noTOKa 
HM3Koro iiaB^eHHH nomH no 90%, yflaeTca 
CO KpaTHTb XlJlHHy KOJIOHHbl Ha 35%. FIjioiuaAb 

aono.THHTe^bHOH MeM6paHW cocTaBJineT Bcero ^ 
oko.10 5% ot nepBOHaqajibHOH njiouiajiH MeM- 
6paHbi KO^OHHbi. Be^HMHHa KOMnpeMHpyeMoro 
UHpKy.nwuHOHHoro noTOKa h cootbctctbchho 



3aTpaTbi 3JieKTpo3HeprHH npH stom coKpamaioT 
ch b ABa pa3a. B bhav Ma^oro rHApoAHHaMH- 
necKoro conpoTHBJieHHH yBejiHMeHHe SHepro- 
3aTpaT, Tpe6yeMbix j\J\n o6ecneMeHHH pa6o- 
tw iionojiHHTe^bHOH MeM6pai:bi, — He3HaM" 

TeJlbHO. 

3(})(})eKTHBH0CTb, AOCTHraeMaa npw pa3Ae- 
jieHHH ra30Bbix CMecefi no iipeA-aaraeMOMy 
cnocoGy no cpaBHeHHK) c H3BecTHbiM, npHBo- 

AHT K 3HaMHTeJlbHOH 3K0H0MHH AOpOrOCTOfl me- 

ro MeMfipaHHoro MaTepHa-na, a TaioKe k cy- 
mecTBeHHOMy chhwchhio KanHTaJibHux h 3Hep 
reTHqecKHx 3aTpaT h He 33BHChmo ot BHAa 
cocTaBa pa3Aeji«eMOH ciwecH h xapaKTepHCTH- 
KH CeJieKTHBHOCTH MeM6paHbi. 

3(|)(})eKTHBH0CTb Hcnojib30BaHHH npea^ara- 
eMoro cnocoSa noBbJiuaeTCH npH y bcjihmchhh 
Tpe6yeMofl KOHueHTpauHH jierKonpoHHKaioiJue- 
ro KOMnoHeHTa b noTOKe ero OT6opa. 
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